Enhanced generation of cytotoxic T lymphocytes by increased cytosolic delivery of MHC class I epitope fused to mouse heat shock protein 70 via polyhistidine conjugation.
Heat shock protein 70 (Hsp70)-associated antigens in a soluble form have been shown to elicit strong antigen-specific cytotoxic T lymphocyte (CTL) responses following immunization without any adjuvants. In order to improve the potential of Hsp70, we genetically designed a novel Hsp70-based antigen delivery system, in which the model MHC class I epitope of ovalbumin (OVA) (SIINFEKL; OVA257-264) was fused to mouse Hsp70. To facilitate the cytosolic delivery of the peptide following Hsp receptor-mediated endocytosis, polyhistidine of 25 or 50 residues was further fused to the fusion protein. Each fusion protein was then expressed in E. coli and purified. When added to DC2.4 cells, a mouse dendritic cell line, the fusion protein containing polyhistidine of 25 residues was efficiently taken up by the cells and efficiently distributed to the cytosol. The fusion protein also exhibited a significantly improved efficacy of MHC class I-restricted presentation of antigen. Vaccination of mice with the polyhistidine fusion protein generated strong antigen-specific CTL responses and antitumor activity. These findings suggest that polyhistidine fusion is a useful strategy to increase the potential of Hsp-based vaccination.